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Abstract

Results

Discussion

• Many aquatic organisms have developed complex
optical structures giving them the advantage to
modulate light to manipulate their color to blend in
with their surroundings.
• Structural proteins, known as reflectin, found in the
Hawaiian bobtail squid were discovered to be
responsible for their exceptional capabilities in
camouflaging and proton conductivity, making them a
promising foundation for biologically-inspired devices.
• In this study, the second conserved domain of reflectin,
termed ref2cx4, is expressed, purified, and investigated
using ssNMR to determine its secondary structure.
• Chemical shifts observed through 2D 13C-13C spectra
obtained from ssNMR residue type assignments show
the secondary structure Tyr, Thr, Pro, Asn, Gly, Arg, Phe,
and Ser are found in an α-helix conformation. In
contrast, Asp and Met are found in the β-sheet
conformation.
• 3D-NCACX and 3D-NCOCX spectra will be obtained for
better resolution signals to allow sequential
assignments, needed to resolve the complete structure
of the protein.

Table 1. Summary of results from ssNMR residue type assignment of (ref2C)4.
OMC- Ordered Multiple Conformations, OSC- Ordered Single Conformation,
DO- Disordered, SS- Secondary Structure

• Majority of the amino acids in the assembly adopt αhelical conformation.
• While some residues (e.g. Gly, Asn, etc.) possess
ordered structures, the overall long-range order of
the (ref2C)4 assembly is likely to be compromised by
locally disordered resides (e.g. Phe, Ser, etc.) and
locally ordered residues but long-range disorder
residues (e.g. Tyr, Arg, etc.)
• The narrow linewidths of populated charged residues
(e.g. Arg) suggest they assume an ordered structure,
while attenuated signals indicate high mobility.
• This observation concurs with their potential roles in
the formation of highly ordered networks for proton
transfer which may be associated in the protein’s
notable ability for proton conductivity.
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Limitations & Future Work
• Tuning and shimming of the probe is the one of the
most important aspects of ssNMR experiment setup.
• Insufficient shimming of field can inhibit the
production of signals in side-chain regions.
• Resonance signals from 2D 13C-13C spectra can be
congested.
• Obtaining a 3D-NCACX and NCOCX spectra may
show better resolution of resonance signals and show
intra-residue peaks.
• 3D-NCACX and NCOCX spectra can allow us to
perform sequential assignments.
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Figure 1. Schematic diagram of (1) plasmid transfer, (2) protein expression and (3)
purification.

Figure 2. The spectra of a uniformly 13C- and 15N-labeled sample of (ref2C)4 . A 2D 13C-13C
correlation spectrum, acquired at 600 MHz magnetic field with 100 ms DARR mixing at 13.5
kHz MAS.
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